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Description 

The  invention  relates  to  a  rear-projection 
screen  intended  for  reproducing  on  the  front  of  the 
screen  an  image  formed  by  a  primary  image 
source  arranged  behind  the  screen,  which  projec- 
tion  screen  comprises  a  structure  of  anamorphotic 
lens  elements  and  a  light-absorbing  layer  formed 
with  transparent  apertures  at  the  location  of  the  foci 
of  the  lens  elements.  The  invention  also  relates  to 
a  method  of  manufacturing  such  a  screen. 

Anamorphotic  lens  elements  are  lens  elements 
which  have  different  radii  of  curvature  in  two  mutu- 
ally  perpendicular  directions.  The  projection  screen 
comprises  a  two-dimensional  matrix  of  such  lens 
elements. 

A  viewer  who  observes  the  screen  should  be 
given  the  impression  of  an  image  whose  brightness 
distribution  is  as  uniform  as  possible  when  the 
brightness  variations  forming  the  image  are  ig- 
nored.  This  viewer  is  situated  in  the  space  in  front 
of  the  screen,  referred  to  as  the  viewing  space. 
The  brightness  decreases  from  the  centre  of  this 
space  towards  the  outside.  Viewed  from  the  projec- 
tion  screen  the  viewing  space  is  characterized  by 
the  horizontal  and  the  vertical  viewing  angle.  These 
viewing  angles  define  a  space  at  whose  edges  the 
brightness  has  decreased  to  half  the  brightness  in 
its  centre.  The  magnitude  of  the  horizontal  and  the 
vertical  viewing  angle  depends  on  the  optical  prop- 
erties  of  the  screen. 

A  rear-projection  screen  is  employed  inter  alia 
in  cases  where  a  picture  or  scene  is  to  be  projec- 
ted  in  an  illuminated  environment  by  means  of  a 
conventional  slide  or  film  projector  or  a  magnified 
image  of  a  picture  or  a  scene  on  a  cathode-ray 
tube  is  to  be  formed  as  an  alternative  to  a  super- 
large  cathode-ray  tube. 

In  order  to  obtain  images  of  acceptable  quality 
in  illuminated  environments,  the  ambient  light  re- 
flected  by  the  screen  should  be  minimal.  This 
applies  both  to  specular  and  to  diffuse  reflection. 
Further,  the  screen  brightness  should  be  maximal 
despite  the  limited  intensity  of  the  primary  picture 
source,  for  example  a  cathode-ray  tube. 

United  States  Patent  Specification  No. 
4,003,080  describes  a  rear-projection  screen  com- 
prising  a  single  sheet  which  at  its  back  carries  a 
multitude  of  lens  elements  arranged  in  a  two-di- 
mensional  matrix  to  focus  the  incident  light  in  a 
series  of  transparent  points  in  an  otherwise  light- 
absorbing  surface  at  the  front  of  the  screen. 

The  known  screen  owes  its  mechanical  stability 
to  the  transparent  sheet  carrying  the  lens  elements. 
Sheets  manufactured  by  means  of  current  technol- 
ogies  are  made  of  a  plastics.  Under  the  influence 
of  variations  in  temperature  and  relative  humidity 
such  a  sheet  will  be  subject  to  dimensional 

changes,  so  that  the  primary  image-source  is  no 
longer  imaged  sharply  on  the  screen  and  the  im- 
age  observed  by  the  viewer  also  becomes  unsharp. 
The  stability  of  the  screen  may  be  increased  by 

5  the  use  of  a  thicker  sheet.  However,  this  has  con- 
sequences  for  the  focal  length  and  the  dimensions 
of  the  lens  elements  and  hence  for  the  quality  of 
the  optical  system. 

It  is  the  object  of  the  invention  to  provide  a 
io  rear-projection  screen  whose  mechanical  and  op- 

tical  properties  are  substantially  independent  of 
one  another,  which  ensures  that  a  maximum 
amount  of  light  from  the  primary  image-source 
reaches  the  viewing  space  and  which  minimises 

75  reflections  of  ambient  light  to  the  viewing  space. 
To  this  end  a  rear-projection  screen  in  accor- 

dance  with  the  invention  is  characterized  in  that  a 
light-transmitting  foil  is  arranged  on  a  flat  support- 
ing  sheet,  the  back  of  the  foil  being  provided  with  a 

20  structure  of  anamorphotic  lenses  and  the  front, 
which  faces  the  supporting  sheet,  being  formed 
with  the  light-absorbing  layer  with  transparent  ap- 
ertures. 

This  construction  enables  the  mechanical  and 
25  optical  properties  of  the  screen  to  be  optimised 

substantially  independently  of  each  other,  whilst 
moreover  the  lens  structure  and  the  absorbing  lay- 
er  are  adequately  protected  against  external  me- 
chanical  and  chemical  influences. 

30  It  is  to  be  noted  that  the  use  of  a  supporting 
sheet  in  a  rear-projection  screen  is  known  per  se 
from  British  Patent  Specification  no.  1,548,944. 
However,  said  Patent  Specification  relates  to  a  pro- 
jection  screen  which  instead  of  the  lens  structure 

35  employs  a  layer  of  a  light-diffusing  material  such 
as  wax  or  a  polymer  film  in  order  to  diffuse  the 
light  from  the  primary-image  source.  These  materi- 
als  are  not  suitable  for  the  manufacture  of  a  self- 
supporting  sheet.  Moreover,  a  rear-projection 

40  screen  whose  optical  effect  is  based  on  the  diffu- 
sion  of  light  in  random  directions  has  less  satisfac- 
tory  properties  with  respect  to  the  reflection  of 
ambient  light  and  the  distribution  of  the  signal  light 
in  the  viewing  space  than  a  rear-projection  screen 

45  in  accordance  with  the  invention.  In  practice,  it  is 
desirable  that  the  viewing  angle  is  large  in  the 
horizontal  direction  and  is  limited  in  the  vertical 
direction.  Signal  light  is  the  light  originating  from 
the  primary  image-source. 

50  A  rear-projection  screen  in  accordance  with  the 
invention  may  be  characterized  further  in  that  a 
Fresnel  lens  whose  stepped  side  faces  the  anamor- 
photic  lens  structure  and  whose  plane  side  faces 
the  primary  image-source  is  arranged  between  the 

55  lens  structure  and  the  image-source.  This  Fresnel 
lens  constitutes  a  directional  correction  element 
which  transmits  the  divergent  signal  beam  to  the 
lens  structure  as  a  substantially  parallel  beam.  For 
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the  given  orientation  of  the  Fresnel  lens  practically 
all  the  signal  light  is  direction  towards  the  viewer.  It 
is  to  be  noted  that  United  States  Patent  Specifica- 
tion  3,832,032  describes  a  transparent  projection 
screen  comprising  a  Fresnel  lens  which  faces  the 
primary  image-source  with  its  plane  side.  However, 
said  Patent  Specification  relates  to  a  rear-projection 
screen  whose  vertical  image  field  is  determined 
mainly  by  diffusion  from  micro-grooves  at  the  front 
surface  of  the  front  sheet  and  whose  horizontal 
image  field  is  mainly  determined  by  vertically  dis- 
posed  cylindrical  lenses  at  the  back.  As  ambient 
light  which  is  incident  on  the  cylindrical  lenses  is 
totally  internally  such  a  screen  still  reflects  about 
10%  of  the  ambient  light. 

Another  rear-projection  screen  in  accordance 
with  the  invention  is  characterized  in  that  the  Fres- 
nel  lens  is  constituted  by  the  anamorphotic  lens 
structure  whose  successive  lenses  have  optical 
axes  which  relative  to  the  normal  to  the  foil  extend 
at  angles  which  increase  from  the  centre  towards 
the  edges. 

Thus,  each  of  the  anamorphotic  lenses  con- 
stitutes  one  facet  of  a  Fresnel  lens,  so  that  the 
Fresnel  lens  does  not  require  a  separate  surface  or 
separate  support.  In  the  present  embodiment  the 
rear-projection  screen  comprises  only  one  sheet, 
so  that  there  are  only  two  surfaces  from  which  light 
can  be  reflected.  Moreover,  only  one  surface  has  to 
be  provided  with  a  lens  structure,  which  is  cost- 
saving  in  the  mass-production  of  such  a  screen. 

It  is  to  be  noted  that  it  is  known  per  se,  from 
German  Utility  Model  no.  G  80.26.773,  to  arrange 
light-reflecting  elements  on  a  rear-projection  screen 
in  such  a  way  that  their  optical  axes  are  inclines 
relative  to  the  normal  to  the  screen.  However,  in 
said  Utility  Model  the  light-reflecting  elements  are 
arranged  both  on  the  front  and  the  back  of  the 
projection  screen  and  these  elements  comprise 
horizontal  and  vertical  ridges  instead  of  anamor- 
photic  lenses.  Obviously,  this  configuration  cannot 
be  combined  with  a  light-absorbing  layer  which  is 
formed  with  transparent  apertures  and  which  is 
integral  with  the  sheet. 

Preferably,  a  rear-projection  screen  in  accor- 
dance  with  the  invention  is  characterized  in  that  the 
dimensions  of  the  anamorphotic  lens  elements  both 
in  the  horizontal  and  in  the  vertical  direction  lie 
between  approximately  0.3  and  0.5  mm.  Such  a 
small  pitch  means  a  high  resolution  of  the  projec- 
ted  image. 

Preferably,  a  rear-projection  screen  in  accor- 
dance  with  the  invention  is  characterized  in  that  the 
transparent  apertures  in  the  light  absorbing  layer 
cover  less  than  25%  of  the  surface  area.  As  the 
total  absorbing  area  directly  influences  the  degree 
in  which  ambient  light  is  reflected  by  the  screen,  it 
is  essential  to  make  the  transparent  apertures  as 

small  as  possible.  In  a  rear-projection  screen  in 
accordance  with  the  invention  approximately  75% 
to  80%  of  the  surface  area  can  be  made  light- 
absorbing  without  a  reduction  in  image  brightness. 

5  This  is  substantially  higher  than  for  the  known 
screens. 

A  further  characteristic  feature  of  a  rear-projec- 
tion  screen  in  accordance  with  the  invention  is  that 
at  least  one  of  the  surfaces  of  the  screen  is  anti- 

io  reflecting.  This  step  leads  to  an  increased  trans- 
mission  of  the  projection  screen  to  signal  light  and 
a  reduced  reflection  of  ambient  light  by  the  projec- 
tion  screen.  This  results  in  an  improved  brightness 
and  contrast  of  the  projected  image. 

is  A  further  characteristic  feature  of  the  rear-pro- 
jection  screen  in  accordance  with  the  invention 
may  be  that  the  anti-reflecting  surface  is  provided 
with  a  micro-relief-structure,  whose  details  have 
dimensions  of  the  order  of  200  to  600  nm.  This 

20  structure,  referred  to  as  an  "moth's  eye"  structure, 
produces  a  graded  transition  from  the  refractive 
index  of  the  surrounding  medium  to  that  of  the 
projection  screen  so  that  the  chromatic  and  direc- 
tional  sensitivity  of  this  anti-reflection  coating  is 

25  substantially  smaller  than  that  of  a  conventional 
anti-reflecting  coating  comprising  one  or  more  thin 
layers. 

A  method  of  manufacturing  a  rear-projection 
screen  in  accordance  with  the  invention  is  char- 

30  acterized  in  that  the  following  steps  are  carried  out 
in  the  given  sequence:  replicating  on  a  first  side  of 
a  thin  transparent  foil  an  anamorphotic  lens  struc- 
ture  formed  in  a  mould,  applying  a  light-sensitive 
material  to  the  second  side  of  the  transparent  foil, 

35  exposing  the  light-sensitive  material  through  the 
lens  structure,  developing  the  light-sensitive  ma- 
terial  in  such  a  way  that  non-exposed  parts  be- 
come  opaque,  and  attaching  the  second  side  of  the 
foil  to  a  transparent  supporting  sheet. 

40  A  method  of  manufacturing  a  rear-projection 
screen  of  which  at  least  one  of  the  surfaces  carries 
a  micro-relief  structure  may  be  characterized  fur- 
ther  in  that  the  micro-relief  structure  is  formed 
simultaneously  with  the  lens  structure,  starting  from 

45  a  mould  which  is  also  formed  with  a  structure 
which  is  the  inverse  of  the  micro-relief  structure. 
This  method  has  the  advantage  that  the  subse- 
quent  application  of  the  anti-reflection  coating  is  no 
longer  necessary. 

50  Embodiments  of  the  invention  will  now  be  de- 
scribed  in  more  detail,  by  way  of  example,  with 
reference  to  the  accompanying  drawings,  in  which 

Fig.  1  illustrates  the  use  of  a  rear-projection 
screen, 

55  Fig.  2  shows  the  laminated  structure  of  a  rear- 
peojection  screen  in  accordance  with  the  inven- 
tion,  and 
Figs.  3a  and  3b  show  two  projection  screens 
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embodying  the  invention. 
Fig.  1  shows  a  primary  image-source  1,  for 

example  a  cathode-ray  tube  on  whose  faceplate  2 
a  picture  or  scene  is  imaged.  This  picture  is  im- 
aged  onto  the  rear-projection  screen  4  by  a 
projection-lens  system  3.  From  the  viewing  space 
5,  represented  in  broken  lines,  the  entire  image  can 
be  observed  satisfactorily.  Obviously,  the  combina- 
tion  of  the  cathode-ray  tube  and  projection-lens 
system  may  be  replaced  by  a  slide  or  film  projec- 
tor.  It  is  to  be  noted  that  Fig.  1  merely  illustrates 
the  principle  of  a  projection  system.  Instead  of  one 
cathode-ray  tube  and  one  projection-lens  system  it 
is  possible  to  use,  for  example,  three  such  tubes 
and  systems  when  a  colour  picture  is  to  be  projec- 
ted. 

Fig.  2  is  a  partly  cut-away  view  of  a  rear- 
projection  screen  in  accordance  with  the  invention, 
clearly  illustrating  the  laminated  structure  of  the 
screen.  This  Figure  shows  a  supporting  sheet  11, 
whose  thickness  is  non-critical.  In  practical  models 
this  thickness  has  a  value  of  between  3  and  5  mm. 
The  back  of  the  supporting  sheet  carries  the  struc- 
ture  which  provides  the  desired  light  dispersal.  This 
structure  comprises  a  thin  foil  16  which  at  its  back 
is  formed  with  a  two-dimensional  matrix  of  anamor- 
photic  lens  elements  17.  The  thickness  of  the  foil  is 
dictated  by  the  desired  focal  length  of  the  lens 
elements  and  by  the  mechanical  stressed  to  which 
it  is  subjected  during  the  production  process.  In 
practice,  this  foil  has  a  thickness  of  between  0.2 
and  0.5  mm. 

Preferably,  the  dimensions  in  the  horizontal 
and  the  vertical  direction  of  the  lens  elements  are 
of  the  order  of  0.3  to  0.5  mm.  The  radii  of  cur- 
vature  in  the  horizontal  direction  (RH)  and  in  the 
vertical  direction  (Rv)  are  different,  so  that  the  view- 
ing  angle  in  the  two  directions  is  also  different.  The 
lens  elements  may  be  spherical  or  aspherical  len- 
ses. 

At  its  front  the  foil  16  is  provided  with  a  light- 
absorbing  layer  14  in  which  transparent  apertures 
15  are  formed  in  which  the  light  incident  on  the 
lens  elements  17  is  focussed.  Thus,  care  is  taken 
that  substantially  all  the  signal  lights  traverses  the 
small  apertures,  whilst  most  of  the  ambient  light 
entering  the  screen  is  absorbed  and  can  no  longer 
reach  the  viewing  space.  In  a  rear-projection 
screen  embodying  the  invention  approximately 
75%  of  the  surface  area  of  the  layer  14  is  absorb- 
ing. 

The  foil  is  attached  to  the  supporting  sheet  1  1 
by  means  of,  for  example,  a  thin  photopolymerisa- 
ble  coating  13,  for  example,  of  an  ultraviolet-cur- 
able  material. 

Figs.  3a  and  3b  show  two  embodiments  of  the 
invention.  In  these  Figures  identical  reference  nu- 
merals  denote  the  same  elements  as  in  Fig.  2.  In 

Fig.  3a  a  Fresnel  lens  20  is  arranged  behind  the 
projection  screen  10  as  a  directional-correction  ele- 
ment.  The  light  from  the  primary  image  source, 
which  is  incident  from  the  left,  is  refracted  by  the 

5  Fresnel  lens  20  so  as  to  be  substantially  per- 
pendicularly  incident  on  the  screen  10. 

Fig.  3b  shows  a  preferred  embodiment  of  the 
invention.  In  this  embodiment  each  lens  element  is 
integral  with  a  facet  of  a  Fresnel  lens.  These  facets 

io  are  indicated  in  broken  lines. 
The  orientations  of  the  facets  are  dictated  by 

the  directions  of  the  optical  axes  of  the  relevant 
anamorphotic  lenses.  It  is  to  be  noted  that  the 
Fresnel  lens  may  be  a  two-dimensional  lens,  i.e. 

is  may  exhibit  a  Fresnel  structure  in  two  mutually 
perpendicularly  directions,  the  horizontal  and  verti- 
cal  directions.  Under  specific  circumstances,  de- 
pending  on  the  field  of  use,  it  may  be  sufficient  to 
use  a  Fresnel  structure  in  one  direction  only,  for 

20  example  the  vertical  direction,  which  simplifies  the 
manufacture  of  the  screen.  The  combined  anamor- 
photic  and  Fresnel-lens  structure  ensures  that  the 
light  issuing  from  the  image  source  is  directed 
towards  the  viewing  space  and  is  dispersed  in  this 

25  space. 
In  order  to  increase  the  transmission  of  the 

signal  light  and  to  reduce  the  reflection  of  ambient 
light  one  side  or  both  sides  of  the  projection  screen 
may  be  made  anti-reflecting.  For  this  purpose  the 

30  relevant  surface  may  be  provided  with  a  coating  of 
one  or  more  layers  of  materials  having  a  suitable 
refractive  index  and  a  suitable  thickness.  However, 
preferably  the  surface  is  provided  with  a  "moth's 
eye"  structure,  that  is  a  structure  of  minute  pits  or 

35  hills,  the  depth  of  the  pits  and  the  height  of  the  hills 
and  the  distances  between  the  pits  or  hills  being  of 
the  order  of  magnitude  of  half  the  wavelength  of 
the  light  being  used.  This  structure  provides  a 
graded  transition  from  the  refractive  index  of  the 

40  surrounding  medium,  for  example  air,  to  that  of  the 
screen  material. 

Particularly  in  the  case  of  a  rear-projection 
screen  the  micro-relief  structure  has  the  following 
advantages  in  comparison  with  an  anti-reflection 

45  coating  comprising  one  or  more  thin  layers. 
-  The  dependence  on  the  direction  and  the 

wavelength  of  the  incident  radiation  is  re- 
duced  considerably. 

-  The  structure  is  very  suitable  for  use  on 
50  plastics  surfaces.  When  applying  an  anti-re- 

flection  coating  on  the  surface  of  an  optical 
element  this  layer  is  preferably  cured.  For 
this  purpose  this  layer,  and  consequently  the 
optical  component,  are  exposed  to  a  high 

55  temperature.  If  this  component  is  made  of  a 
plastics  this  may  result  in  its  optical  prop- 
erties  being  modified. 

-  The  micro-relief  structure  can  be  formed  si- 
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multaneously  with  the  optical  element,  if  this 
element  is  manufactured  by  means  of  a  rep- 
lica  process  using  a  mould. 

For  further  details  on  the  micro-relief  structure 
reference  is  made  to  "Optica  Acta",  1982,  Vol,  29, 
No.  7,  pages  993-1009. 

The  manufacture  of  a  rear-projection  screen  in 
accordance  with  the  invention  can  be  carried  out  in 
the  following  steps. 

First  of  all  a  "master",  in  which  a  structure 
corresponding  to  the  desired  lens  structure  is 
formed  by  means  of  a  numerically  controlled 
milling-machine.  From  the  master  a  plurality  of 
moulds  can  be  made  by  means  of  known  metal- 
deposition  technologies. 

A  mould  thus  obtained  is  filled  with  a 
polimerisable  material  in  an  adequately  soft  con- 
dition,  for  example  an  ultraviolet-curable  material, 
after  which  the  thin  transparent  foil  16  is  pressed 
onto  it.  After  curing  of  the  polymerisable  material 
the  foil  with  the  solidified  lens  structure  is  removed 
from  the  mould,  Subsequently,  the  other  side  of  the 
foil  is  provided  with  a  light-sensitive  material  or 
photoresist.  The  photoresist  is  exposed  through  the 
lens  structure.  Further  operations  depend  on  the 
type  of  photoresist  being  used.  In  the  case  of  a 
negative  photoresist  this  resist  cures  at  the  location 
of  the  foci  of  the  lens  elements.  The  non-exposed 
non-cured  resist  is  removed  and  replaced  by  a 
light-absorbing  material.  Finally,  the  foil  is  optically 
coupled  to  the  supporting  sheet,  for  example  also 
by  means  of  a  photopolymerisable  material. 

A  projection  screen  thus  manufactured  trans- 
mits  move  than  80%  of  the  signal  light  and  reflects 
less  than  5%  of  the  ambient  light.  For  this  screen 
the  horizontal  viewing  angle  is  approximately  90% 
and  the  vertical  viewing  angle  is  approximately 
25%. 

Claims 

1.  A  rear-projection  screen  (10)  intended  for  re- 
producing  on  the  front  of  the  screen  an  image 
formed  by  a  primary-image  source  arranged 
behind  the  screen,  which  projection  screen 
comprises  a  structure  of  anamorphotic  lens 
elements  (17),  and  a  light-absorbing  layer  (14) 
formed  with  transparent  apertures  (15)  at  the 
location  of  the  foci  of  the  lens  elements,  char- 
acterized  in  that  a  light-transmitting  foil  (16)  is 
arranged  on  a  flat  supporting  sheet  (11)  the 
back  of  the  foil  being  provided  with  said  struc- 
ture  of  anamorphotic  lenses  and  the  front, 
which  faces  said  supporting  sheet,  being  pro- 
vided  with  said  light  absorbing  layer  (14)  with 
transparent  apertures. 

2.  A  rear-projection  screen  as  claimed  in  Claim  1  , 

characterized  in  that  a  Fresnel  lens  (20)  whose 
stepped  side  faces  said  anamorphotic  lens 
structure  (17)  and  whose  plane  side  faces  said 
primary  image-source  is  arranged  between  the 

5  lens  structure  and  the  image-source. 

3.  A  rear-projection  screen  as  claimed  in  Claim  1  , 
characterized  in  that  the  Fresnel  lens  is  con- 
stituted  by  said  anamorphotic  lens  structure 

io  whose  successive  lenses  have  optical  axes 
which  relative  to  the  normal  to  the  foil  (16) 
extend  at  angles  which  increase  from  the  cen- 
tre  towards  the  edges. 

is  4.  A  rear-projection  screen  as  claimed  in  Claim  1  , 
2  or  3,  characterized  in  that  the  dimensions  of 
the  anamorphotic  lens  elements  (17)  both  in 
the  horizontal  and  in  the  vertical  direction  lie 
between  approximately  0.3  and  0.5  mm. 

20 
5.  A  rear-projection  screen  as  claimed  in  Claim  1  , 

2,  3  or  4,  characterized  in  that  the  transparent 
apertures  (15)  in  the  light-absorbing  layer  (16) 
cover  less  than  25%  of  the  surface  area. 

25 
6.  A  rear-projection  screen  as  claimed  in  Claim  1  , 

2,  3,  4  or  5,  characterized  in  that  at  least  one 
of  the  surfaces  of  the  screen  is  anti-reflecting. 

30  7.  A  rear-projection  screen  as  claimed  in  Claim  6, 
characterized  in  that  the  anti-reflecting  surface 
is  provided  with  a  micro-relief  structure  whose 
details  have  dimensions  of  the  order  of  200  to 
600  nm. 

35 
8.  A  method  of  manufacturing  a  rear-projection 

screen  (10)  as  claimed  in  any  one  of  the 
preceding  Claims,  characterized  in  that  the  fol- 
lowing  steps  are  carried  out  in  the  given  se- 

40  quence: 
replicating  on  a  first  side  of  a  thin  transparent 
foil  an  anamorphotic  lens  structure  (17)  formed 
in  a  mould,  applying  a  light-sensitive  material 
to  the  second  side  of  the  transparent  foil  (16), 

45  exposing  the  light-sensitive  material  through 
the  lens  structure,  developing  the  light-sen- 
sitive  material  in  such  a  way  that  non-exposed 
parts  become  opaque,  and  attaching  the  sec- 
ond  side  of  the  foil  to  a  transparent  supporting 

50  sheet  (11). 

9.  A  method  as  claimed  in  Claim  8,  for  manufac- 
turing  a  transparent  projection  screen  (10)  of 
which  at  least  one  of  the  surfaces  carries  a 

55  micro-relief  structure  characterized  in  that  the 
micro-relief  structure  is  formed  simultaneously 
with  the  lens  structure  (17),  starting  from  a 
mould  which  is  also  formed  with  a  structure 

5 
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which  is  the  inverse  of  the  micro-relief  struc- 
ture. 

Revendicatlons 

1.  Ecran  de  projection  transparent  (10)  destine  a 
la  reproduction,  a  I'avant  de  I'ecran,  d'une  ima- 
ge  formee  par  une  source  d'image  primaire 
disposee  derriere  I'ecran,  lequel  ecran  de  pro- 
jection  comporte  une  structure  d'elements  de 
lentille  anamorphotiques  (17)  et  une  couche 
absorbant  la  lumiere  (14)  presentant  des  evide- 
ments  transparents  (15)  a  I'endroit  des  foyers 
des  elements  de  lentille,  caracterise  en  ce 
qu'une  feuille  transmettant  la  lumiere  (16)  est 
appliquee  sur  une  plaque  de  support  plane 
(11),  le  dos  de  la  feuille  etant  muni  de  la 
structure  de  lentilles  anamorphotiques  et 
I'avant,  qui  se  situe  vis-a-vis  de  la  plaque  de 
support,  est  muni  d'une  couche  absorbant  la 
lumiere  (14)  presentant  des  evidements  trans- 
parents. 

7.  Ecran  de  projection  transparent  selon  la  reven- 
dication  6,  caracterise  en  ce  que  la  surface 
anti-reflectrice  est  munie  d'une  structure  en 
micro-relief  dont  les  details  presentent  des  di- 

5  mensions  de  I'ordre  de  200  a  600  nm. 

8.  Procede  pour  la  fabrication  d'un  ecran  de  pro- 
jection  transparent  (10)  selon  I'une  des  reven- 
dications  precedentes,  caracterise  en  ce  que 

io  les  etapes  suivantes  sont  effectuees  dans  I'or- 
dre  de  succession  donne: 
le  copiage  sur  une  premiere  face  d'une  feuille 
transparente  mince  d'une  structure  de  lentille 
anamorphotique  (17)  formee  dans  une  matrice, 

is  I'application  d'un  materiau  photosensible  sur  la 
deuxieme  face  de  la  feuille  transparente  (16), 
I'exposition  du  materiau  photosensible  a  tra- 
vers  la  structure  de  lentille,  le  developpement 
du  materiau  photosensible  de  fagon  que  les 

20  parties  non  exposees  deviennent  opaques  et  la 
fixation  de  la  deuxieme  face  de  la  feuille  sur 
une  plaque  de  support  transparent  (1). 

2.  Ecran  de  projection  transparent  selon  la  reven- 
dication  1,  caracterise  en  ce  qu'une  lentille  de 
Fresnel  (20),  dont  la  face  etagee  se  situe  vis-a- 
vis  de  la  structure  de  lentille  anamorphotique 
(17)  et  dont  la  face  plane  se  situe  vis-a-vis  de 
la  source  d'image  primaire,  est  disposee  entre 
la  structure  de  lentille  et  la  source  image. 

3.  Ecran  de  projection  transparent  selon  la  reven- 
dication  1,  caracterise  en  ce  que  la  lentille  de 
Fresnel  est  constitute  par  la  structure  de  lentil- 
le  anamorphotique  dont  les  lentilles  successi- 
ves  presentent  des  axes  optiques  qui,  par  rap- 
port  a  la  normale  a  la  feuille  (16),  s'etendent  a 
des  angles  qui  augmentent  a  partir  du  centre 
vers  les  bords. 

4.  Ecran  de  projection  transparent  selon  les  re- 
vendications  1,  2  ou  3,  caracterise  en  ce  que 
les  dimensions  des  elements  de  lentille  ana- 
morphotiques  (17)  dans  la  direction  horizontale 
et  dans  la  direction  verticale  se  situent  entre 
environ  0,3  et  0,5  mm. 

5.  Ecran  de  projection  transparent  selon  les  re- 
vendications  1,  2,  3  ou  4,  caracterise  en  ce 
que  les  evidements  transparents  (15)  dans  la 
couche  absorbant  la  lumiere  (16)  recouvrent 
moins  de  25%  de  la  superficie. 

6.  Ecran  de  projection  transparent  selon  la  reven- 
dication  1  ,  2,  3,  4  ou  5,  caracterise  en  ce  qu'au 
moins  I'une  des  surfaces  de  I'ecran  est  anti- 
reflectrice. 

9.  Procede  selon  la  revendication  8,  pour  la  fabri- 
25  cation  d'un  ecran  de  projection  transparent 

(10)  dont  au  moins  I'une  des  surfaces  presente 
une  structure  en  mico-relief,  caracterise  en  ce 
que  la  structure  en  micro-relief  est  formee 
simultanement  avec  la  structure  de  lentille  (17) 

30  a  partir  d'une  matrice  qui  est  egalement  munie 
d'une  structure  qui  constitue  I'inverse  de  la 
structure  en  micro-relief. 

Patentanspruche 
35 

1.  Hinterprojektionsschirm  (10)  zum  Wiedergeben 
eines  von  einer  Primarbildquelle  hinter  dem 
Schirm  geformten  Bildes  auf  der  Vorderseite 
des  Schirmes,  der  eine  Struktur  von  Anamorp- 

40  hotlinsenelementen  (17)  und  eine  mit  transpa- 
renten  Offnungen  (15)  an  der  Stelle  der  Brenn- 
punkte  der  Linsenelemente  geformte  lichtab- 
sorbierenden  Schicht  (16)  enthalt,  dadurch  ge- 
kennzeichnet,  da/S  auf  einer  flachen  Tragerplat- 

45  te  (11)  eine  lichtdurchlassende  Folie  (16)  ange- 
bracht  ist,  deren  Ruckseite  mit  der  Struktur 
von  Anamorphotlinsen  und  deren  der  Trager- 
platte  zugewandte  Vorderseite  mit  der  lichtab- 
sorbierenden  Schicht  (14)  mit  transparenten 

50  Offnungen  versehen  sind. 

2.  Hinterprojektionsschirm  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  da/S  zwischen  der  Lin- 
senstruktur  und  der  Bildquelle  eine  Fresnel- 

55  Linse  (20)  angeordnet  ist,  deren  gestufte  Seite 
der  Anamorphotlinsenstruktur  (17)  und  deren 
flache  Seite  der  Primarbildquelle  zugewandt 
sind. 

6 
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3.  Hinterprojektionsschirm  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  da/S  die  Fresnel-Linse 
aus  der  Anamorphotlinsenstruktur  besteht,  de- 
ren  aufeinanderfolgende  Linsen  optische  Ach- 
sen  besitzen,  die  in  bezug  auf  die  Normale  zur  5 
Folie  (16)  Winkel  einschlie/Sen,  die  vom  Zen- 
trum  nach  den  Randern  hin  gro/Ser  werden. 

4.  Hinterprojektionsschirm  nach  Anspruch  1,  2 
oder  3,  dadurch  gekennzeichnet,  da/S  die  Ab-  10 
messungen  der  Anamorphotlinsenelemente 
(17)  sowohl  in  horizontaler  als  auch  in  vertika- 
ler  Richtung  zwischen  etwa  0,3  und  0,5  mm 
liegen. 

75 
5.  Hinterprojektionsschirm  nach  Anspruch  1,  2,  3 

oder  4,  dadurch  gekennzeichnet,  da/S  die  trans- 
parenten  Offnungen  (15)  in  der  lichtabsorbie- 
renden  Schicht  (16)  weniger  als  25%  des 
Oberflachengebiets  bedecken.  20 

6.  Hinterprojektionsschirm  nach  Anspruch  1  ,  2,  3, 
4  oder  5,  dadurch  gekennzeichnet,  da/S  wenig- 
stens  eine  der  Oberflachen  des  Schirms  anti- 
reflektierend  ist.  25 

7.  Hinterprojektionsschirm  nach  Anspruch  6,  da- 
durch  gekennzeichnet,  da/S  die  Antireflexions- 
schicht  mit  einer  Mikroreliefstruktur  versehen 
ist,  deren  Einzelheiten  Abmessungen  in  der  30 
Gro/Senordnung  von  200  bis  600  nm  besitzen. 

8.  Verfahren  zum  Herstellen  eines  Hinterprojek- 
tionsschirms  (10)  nach  einem  oder  mehreren 
der  vorangehenden  Anspruche,  dadurch  ge-  35 
kennzeichnet,  da/S  folgende  Schritte  in  nach- 
stehender  Reihenfolge  durchgefuhrt  werden: 
Kopieren  einer  in  einer  Lehre  geformten  Ana- 
morphotlinsenstruktur  (17)  auf  eine  erste  Seite 
einer  dunnen  transparenten  Folie,  Anbringen  40 
eines  lichtempfindlichen  Werkstoffs  auf  die 
zweite  Seite  der  transparenten  Folie  (16),  Be- 
lichten  des  lichtempfindlichen  Werkstoffs  durch 
die  Linsenstruktur  hindurch,  derartiges  Entwik- 
keln  des  lichtempfindlichen  Werkstoffs,  da/S  un-  45 
belichtete  Teile  lichtundurchlassig  werden,  und 
Festmachen  der  zweiten  Seite  der  Folie  auf 
einer  transparenten  Tragerplatte  (11). 

9.  Verfahren  nach  Anspruch  8  zum  Herstellen  ei-  50 
nes  transparenten  Projektionsschirms  (10),  von 
dem  wenigstens  eine  der  Oberflachen  eine 
Mikroreliefstruktur  tragt,  dadurch  gekennzeich- 
net,  da/S  die  Mikroreliefstruktur  gleichzeitig  mit 
der  Linsenstruktur  (17)  ausgehend  von  einer  55 
Lehre  gebildet  wird,  die  ebenfalls  mit  einer 
Struktur  geformt  ist,  die  das  Umgekehrte  der 
Mikroreliefstruktur  ist. 
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